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©  lontophoretic  electrode  with  solution  containment  system. 

a  liquid  absorbing  material  contained  in  the  capsule. 
The  capsule  is  burstable  when  squeezed  so  that  the 
liquid  absorbing  material  is  released  into  the  interior 
of  the  receptacle  to  absorb  any  solution  left  over 
from  use  of  the  bioelectrode. 

©  A  solution  containment  system  for  use  in  con- 
nection  with  an  iontophoretic  bioelectrode  having  a 
solution  containing  receptacle.  The  solution  contain- 
ment  system  includes  a  nipple  formed  in  the  wall  of 
the  receptacle,  a  capsule  disposed  in  the  nipple,  and 
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Background  of  the  Invention a  wall  of  the  pouch,  where  the  interior  of  the  pocket 
is  in  communication  with  the  interior  of  the  pouch. 
A  solution  absorbing  material  is  disposed  in  the 
pocket  and  held  in  place  by  a  retainer  element. 

5  When  the  retainer  element  is  manually  manipu- 
lated,  the  material  is  released  from  the  pocket  into 
the  pouch  to  absorb  solution  with  which  it  makes 
contact. 

An  exemplary  solution-absorbing  material  is  liq- 
10  uid  absorbent  dry  gel  retained  in  the  pocket  in  a 

capsule  which,  when  squeezed,  releases  the  gel 
into  the  pouch  to  absorb  solution.  Another  exem- 
plary  solution-absorbing  material  is  a  compressible, 
resilient  sponge  disposed  and  held  in  the  pocket  in 

15  a  compressed  state  by  a  septum.  A  tether  is  at- 
tached  to  the  septum  to  extend  out  the  pocket  for 
grasping  by  a  user  which,  when  pulled,  breaks  the 
septum  to  release  the  sponge  into  the  pouch  to 
absorb  solution. 

20  In  each  of  the  embodiments  described,  a 
solution-absorbing  material  is  made  available  by 
manual  manipulation  to  contact  and  absorb  solution 
remaining  in  a  pouch  or  container,  after  delivery  of 
part  of  the  solution  in  an  iontophoresis  application. 

25  There  are  a  number  different  liquid  absorbing  ma- 
terials  or  mechanisms  which  could  be  used  to 
absorb  left-over  solution  and  prevent  it  from  drip- 
ping  or  running  on  a  person's  skin. 

This  invention  relates  to  a  system  for  contain- 
ing  and  thereby  preventing  the  leaking  of  solution 
from  an  iontophoretic  bioelectrode  or  the  like. 

lontophoretic  bioelectrodes,  used  in  place  of 
hypodermic  needles  to  inject  drugs  and  medication 
into  a  person's  skin  or  tissue,  typically  include  a 
pouch  or  similar  enclosure  formed  with  a  wettable 
barrier  or  a  microporous  membrane  on  one  side 
thereof.  See,  for  example,  U.  S.  Patent  Nos. 
4,250,878,  4,419,092  and  4,477,971.  A  medication 
solution  containing  ions  to  be  delivered  into  the 
person's  skin  or  tissue  is  injected  into  the  pouch. 
When  the  wettable  barrier  or  membrane  is  placed 
against  a  person's  skin  and  an  electric  current  is 
supplied  to  the  solution,  the  ions  are  caused  to 
migrate  from  the  solution,  through  the  wettable 
barrier  or  membrane,  and  into  the  skin. 

The  membrane  is  adapted  to  prevent  the  flow 
therethrough  of  solution  while  allowing  movement 
therethrough  of  ions.  The  membrane  thus  prevents 
leakage  of  solution  during  and  after  use,  and  is 
thus  substantially  "mess"  free.  The  wettable  bar- 
rier,  on  the  other  hand,  although  less  costly  than 
the  membrane,  does  not  prevent  leakage  of  solu- 
tion  and  so  must  be  covered  until  time  of  use.  After 
use  and  removal  of  the  pouch  from  the  skin,  un- 
used  solution  would  remain  on  the  skin,  drip  or  run 
on  the  skin,  possibly  stain  a  patient's  clothing,  and 
generally  cause  a  mess.  It  would  thus  be  desirable 
to  somehow  contain  this  solution  and  prevent  it 
from  escaping  from  the  pouch,  without  requiring 
use  of  expensive  membranes. 

30 
Brief  Description  of  the  Drawings 

The  above  and  other  objects,  features,  advan- 
35  tages  and  alternative  aspects  of  the  invention  will 

become  apparent  from  a  consideration  of  the  fol- 
lowing  detailed  description  presented  in  connection 
with  the  accompanying  drawings  in  which: 

FIG.  1  shows  a  perspective  view  of  an  ion- 
40  tophoretic  bioelectrode  with  a  solution  containment 

system  made  in  accordance  with  the  principles  of 
the  present  invention; 

FIG.  2  shows  a  side,  elevational,  cross-sec- 
tional  view  of  the  bioelectrode  and  system  of  FIG. 

45  1; 
FIG.  3  shows  a  side,  elevational,  cross-sec- 

tional  view  of  another  embodiment  of  a  solution 
containment  system  made  in  accordance  with  the 
principles  of  the  present  invention;  and 

50  FIG.  4  is  a  side,  elevational,  cross-sectional 
view  of  still  another  embodiment  of  a  solution  con- 
tainment  system  made  in  accordance  with  the  prin- 
ciples  of  the  invention. 

Summary  of  the  Invention 

It  is  an  object  of  the  invention  to  provide  an 
inexpensive  iontophoretic  bioelectrode  with  a  solu- 
tion  containment  feature. 

It  is  also  an  object  of  the  invention  to  provide  a 
simple,  easy  to  manufacture,  and  easy  to  use  sys- 
tem  for  containing  solution  left  over  after  use  of  an 
iontophoretic  bioelectrode  or  similar  solution  ad- 
ministering  device. 

It  is  another  object  of  the  invention  to  provide 
such  a  system  capable  of  containing  the  solution 
within  the  administering  device. 

The  above  and  other  objects  of  the  invention 
are  realized  in  a  specific  illustrative  embodiment  of 
a  solution  containment  system  for  use  in  connec- 
tion  with  an  ion-delivery  pouch  into  which  solution 
is  to  be  introduced,  at  least  some  of  which  is  to  be 
contained  or  prevented  from  leaving  the  pouch. 
The  system  includes  a  pocket  or  nipple  formed  on 

55 
Detailed  Description 
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that  when  disposed  in  the  nipple  12  and  when 
squeezed  manually  by  a  user,  the  wall  of  the 
capsule  would  burst  to  release  the  contents  thereof 
into  the  cavity  18  of  the  bioelectrode. 

5  Alternatively,  the  capsule  32  could  be  con- 
structed  with  an  opening  on  one  side  and  then  the 
capsule,  with  liquid  absorbent  material  contained 
therein,  placed  in  the  nipple  12  with  the  capsule 
opening  facing  away  from  the  cavity  18  of  the 

10  bioelectrode.  The  entire  capsule  32  could  then  be 
squeezed  from  the  nipple  12  into  the  cavity  18  to 
perform  the  liquid  or  solution  absorbing  function. 

In  use,  the  protective  cover  20  would  be  re- 
moved  from  the  bottom  of  the  bioelectrode  and 

75  then  the  upper  wall  4,  namely  the  perimeter  edges 
17  of  the  upper  wall,  placed  against  the  skin  of  a 
person  to  be  treated.  The  perimeter  edges  17 
would  be  pressed  down  against  the  skin  to  form  as 
tight  a  seal  as  possible.  With  the  bioelectrode  in 

20  place,  the  medication  solution  would  be  supplied  to 
the  cavity  1  8  of  the  bioelectrode  via  the  receptacle 
or  add-site  8,  for  example,  using  a  hypodermic 
needle  or  other  solution  injection  device.  After  sup- 
plying  the  medication  solution  to  the  bioelectrode, 

25  an  electric  current  would  be  supplied  via  conductor 
28  to  the  electrode  24  to  produce  an  electric  field 
for  causing  ions  in  the  solution  to  migrate  into  the 
person's  skin  as  desired. 

After  the  completion  of  the  ionopheretic  deliv- 
30  ery  of  ions  into  the  skin  of  the  person,  the  nipple 

12  is  squeezed  to  either  burst  the  capsule  32 
releasing  the  absorbent  material  into  the  cavity  18, 
or  to  force  the  capsule  32  from  the  nipple  into  the 
cavity  18,  which,  in  either  case,  exposes  the  absor- 

35  bent  material  to  any  solution  remaining  in  the  cav- 
ity  18.  The  absorbent  material,  whether  a  gel,  pow- 
der,  pellet,  laminate,  etc.,  swells  as  it  absorbs  the 
remaining  solution  and  remains  as  a  single  mass, 
held  in  the  cavity  18  by  the  retaining  mesh  material 

40  20.  The  bioelectrode  may  then  be  removed  from 
the  skin,  leaving  no  messy  left-over  medication  for 
unauthorised  reuse. 

FIG.  3  shows  a  side,  elevational,  cross-sec- 
tional  view  of  another  embodiment  of  a  solution 

45  containment  system  having  the  same  general 
structure  as  that  of  FIGS.  1  and  2.  The  difference  is 
that  the  system  of  FIG.  3  includes  a  pocket  42 
formed  in  an  upper  wall  44  of  the  bioelectrode. 
Covering  the  opening  of  the  pocket  42,  to  separate 

so  the  interior  of  the  pocket  from  the  interior  46  of  the 
bioelectrode,  is  a  septum  48  made,  for  example,  of 
thin  polyurethane.  The  septum  48  could,  illustra- 
tively,  be  secured  over  the  pocket  opening  by  a 
suitable  adhesive.  A  tether  or  break  string  52  ex- 

55  tends  through  an  opening  in  the  top  of  the  pocket 
42  and  through  the  septum  48  where  it  is  joined  to 
a  rigid  button  56.  Disposed  in  the  pocket  42  above 
the  septum  48  is  a  highly  compressed,  but  resilient 

Referring  to  FIGS.  1  and  2,  there  is  shown  a 
bioelectrode  composed  of  a  generally  dome- 
shaped  upper  wall  4  which  may  be  made  of  plastic, 
polyvinyl  chloride,  polyurethane,  or  other  material 
suitable  for  holding  a  solution.  Mounted  on  the 
upper  wall  4  is  a  receptacle  structure  (add-site)  8 
through  which  ion-containing  solution  is  introduced 
into  the  bioelectrode.  Such  structure  is  well-known 
and  is  described,  for  example,  in  U.  S.  Patent  Nos. 
4,250,878  and  4,419,092.  Also  formed  in  the  upper 
wall  4  is  a  nipple  or  blister  12  which  will  be 
discussed  momentarily. 

The  bioelectrode  of  FIGS.  1  and  2  also  in- 
cludes  a  protective  cover  16  secured  by  a  releas- 
able  adhesive  to  the  bottom  surface  of  the  perim- 
eter  edges  of  the  upper  wall  4.  The  bottom  sur- 
faces  of  the  perimeter  edges  17  of  the  upper  wall 
16  also  include  an  adhesive  so  that  when  the 
protective  cover  16  is  removed,  the  upper  wall  may 
be  attached  to  the  skin  of  a  person  to  be  treated. 
The  protective  cover  16  could  be  simple  plastic, 
treated  paper,  or  other  suitable  covering  material.  A 
piece  of  mesh  material  20  covers  the  opening  of 
the  dome-  shaped  portion  of  the  upper  wall  4  (for 
reasons  to  be  discussed  later)  to  define  an  interior 
cavity  18  in  the  bioelectrode.  The  mesh  material 
could  be  simple  gauze,  porous  plastic,  or  some 
other  material  which  would  allow  the  passage 
therethrough  of  solution. 

Mounted  on  the  exterior  of  the  upper  wall  4  is 
an  electrode  plate  24.  The  electrode  plate  24  ex- 
tends  over  a  reasonable  portion  of  the  upper  wall  4 
and  is  attached  to  maintain  electrical  contact  with 
the  wall.  An  adhesive  or  strap  may  be  used  to 
attach  the  electrode.  Electrically  coupled  to  the 
electrode  plate  24  is  a  conductor  28  leading  to  a 
potential  source  (not  shown),  all  in  a  well-known 
manner.  Of  course,  there  are  a  variety  of  other 
arrangements  for  providing  and  attaching  the  elec- 
trode  plate  to  the  bioelectrode. 

Disposed  in  the  nipple  12  is  a  capsule  32 
containing  liquid  absorbent  in  the  form  of  dry  gel, 
powder,  pellet,  laminate  or  the  like,  capable  of 
absorbing  a  substantial  amount  of  liquid  with  which 
it  comes  in  contact.  Examples  of  absorbent  materi- 
als  which  could  be  used  include  super-absorbent 
polyacrylates  and  polyacrylamides.  The  capsule  32 
advantageously  is  held  in  place  in  the  nipple  12 
simply  by  close  forming  the  nipple  about  the  cap- 
sule  during  manufacture  or  by  forming  the  nipple  to 
be  slightly  smaller  in  diameter  than  the  capsule, 
but  with  the  nipple  being  sufficiently  elastic  to  yield 
and  allow  insertion  of  the  capsule  after  manufac- 
ture.  The  capsule  32  might  illustratively  be  con- 
structed  of  a  thin  plastic  material  such  as  poly- 
propylene  or  polycarbonate.  The  capsule  32  could 
be  formed  either  as  a  complete  enclosure,  with  no 
openings,  but  be  made  of  a  burstable  material,  so 
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sponge  60,  such  as  a  compressed  cellulose 
sponge.  The  size  of  the  pocket  42  and  position  of 
the  septum  40  maintain  the  sponge  60  in  the 
compressed  state  until  the  break  string  53  is  pulled 
which  causes  the  button  56  to  press  against  and 
break  the  septum  48.  With  the  septum  48  broken, 
the  compressed  sponge  60  is  released  to  expand 
out  of  the  pocket  and  into  the  cavity  46  where  it 
will  absorb  solution  with  which  it  comes  in  contact. 
This,  of  course,  would  occur  after  iontophoretic 
delivery  of  medication  into  a  person's  skin  or  tis- 
sue. 

FIG.  4  shows  a  side,  elevational,  cross-sec- 
tional  view  of  still  another  embodiment  of  a  solution 
containment  system  which  includes  an  upper  wall 
70  formed  with  the  same  shape  as  the  bioelec- 
trodes  of  FIGS.  1  and  2  and  FIG.  3,  and  a  protec- 
tive  cover  74.  A  larger  generally  cylindrical  recepta- 
cle  78  is  located  generally  at  the  top  of  the  upper 
wall  70  and  includes  a  resilient  flap  82  which  is 
attached  at  one  side  to  a  side  of  the  receptacle  to 
normally  cover  the  entrance  of  the  receptacle  to 
the  interior  86  of  the  bioelectrode.  The  receptacle 
78  may  be  used  both  to  introduce  medication  solu- 
tion  into  the  cavity  86  and  to  provide  for  entrance 
of  a  solution  absorbing  element. 

The  solution  absorbing  element,  in  this  em- 
bodiment,  comprises  an  elongate  clothes  pin 
shaped  sponge  holder  90  having  a  pair  of  elongate, 
generally  parallel  prongs  92  and  94  joined  at  one 
end  96.  The  sponge  holder  90  is  dimensioned  to 
allow  insertion  thereof  through  the  receptacle  78 
into  the  interior  86  of  the  bioelectrode  of  FIG.  4. 
Disposed  between  the  prongs  92  and  94  is  an 
elongate  compressed  sponge  98,  such  as  a  cel- 
lulose  sponge. 

After  use  of  the  bioelectrode  of  FIG.  4,  the 
elongate  sponge  holder  90  would  be  inserted 
through  the  receptacle  78,  pushing  aside  the  flap 
82,  into  the  interior  86  of  the  bioelectrode.  The 
sponge  holder  90  would  then  be  moved  about  in 
the  cavity  86  to  contact  left-over  medication  solu- 
tion  to  thereby  absorb  such  solution  (in  the  sponge 
98),  and  allow  for  the  clean  removal  of  the  bioelec- 
trode  from  the  person's  skin. 

In  the  manner  described,  various  embodiments 
of  a  solution  containment  system  provide  for  the 
prevention  of  spilling,  dripping  or  running  of  left- 
over  medication  after  removal  of  a  bioelectrode 
from  use  on  a  person's  skin.  In  all  embodiments,  a 
solution  absorbing  element  or  material  is  ultimately 
injected  into  the  cavity  of  the  bioelectrode  to  con- 
tact  and  absorb  left-over  solution. 

It  is  to  be  understood  that  the  above-described 
arrangements  are  only  illustrative  of  the  application 
of  the  principles  of  the  present  invention.  Numer- 
ous  modifications  and  alternative  arrangements 
may  be  devised  by  those  skilled  in  the  art  without 

departing  from  the  spirit  and  scope  of  the  present 
invention  and  the  appended  claims  are  intended  to 
cover  such  modifications  and  arrangements. 

Claims 

1.  A  solution  containment  system  for  use  in 
combination  with  a  solution  containing  receptacle, 

w  one  or  more  sides  of  which  is  adapted  for  allowing 
solution  to  pass  thereout  under  predetermined  con- 
ditions,  said  system  comprising 
pocket  means  formed  on  a  side  of  the  receptacle 
other  than  said  one  side, 

rs  solution  absorbing  means  disposed  in  the  pocket 
means  for  absorbing  solution  with  which  it  makes 
contact,  and 
retainer  means  for  normally  retaining  said  solution 
absorbing  means,  and  for  releasing  said  solution 

20  absorbing  means  into  the  receptacle  when  man- 
ually  manipulated. 

2.  A  system  as  in  Claim  1  wherein  said  solution 
absorbing  means  comprises  liquid  absorbing  ma- 
terial,  and  wherein  said  retainer  means  comprises  a 

25  capsule  disposed  in  the  pocket  means  and  into 
which  said  liquid  absorbing  material  is  placed,  said 
capsule  being  burstable  when  squeezed  to  release 
the  liquid  absorbing  material  into  the  receptacle. 

3.  A  system  as  in  Claim  2  wherein  said  liquid 
30  absorbing  material  comprises  an  absorbent  dry  gel. 

4.  A  system  as  in  Claim  2  wherein  said  liquid 
absorbing  material  comprises  an  absorbent  pow- 
der. 

5.  A  system  as  in  Claim  2  wherein  said  liquid 
35  absorbing  material  comprises  an  absorbent  pellet. 

6.  A  system  as  in  Claim  2  wherein  said  liquid 
absorbing  material  comprises  an  absorbent  lami- 
nate. 

7.  A  system  as  in  Claim  2  wherein  said  liquid 
40  absorbing  material  comprises  an  absorbent  ex- 

tended  filament. 
8.  A  system  as  in  Claim  1  wherein  said  solution 

absorbing  means  comprises  a  compressible,  resil- 
ient  sponge  which  is  compressed  and  disposed  in 

45  the  pocket  means,  and  wherein  said  retainer  means 
comprises 
a  septum  formed  between  the  pocket  means  and 
receptacle  to  hold  the  sponge  in  the  pocket  means 
and 

50  tether  means  attached  to  the  septum  to  extend 
through  and  out  the  pocket  means  for  grasping  by 
a  user,  which,  when  pulled,  breaks  the  septum  to 
release  the  sponge  into  the  receptacle. 

9.  A  system  as  in  Claim  8  wherein  said  sponge 
55  is  comprised  of  cellulose. 

10.  An  iontophoretic  bioelectrode  comprising  a 
pouch  for  holding  a  solution, 
a  receptacle  element  disposed  in  a  wall  of  the 
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pouch  to  allow  communication  therethrough  from 
the  exterior  to  the  interior  of  the  pouch,  and 
a  solution  absorbing  means  for  insertion  through 
the  receptacle  element  into  the  interior  of  the 
pouch,  and  for  absorbing  solution  with  which  it  5 
makes  contact. 

11.  An  electrode  as  in  Claim  10  wherein  said 
solution  absorbing  means  comprises  a  pair  of  elon- 
gate,  generally  parallel  prongs  joined  at  one  end 
and  dimensioned  to  allow  insertion  thereof  through  to 
the  receptacle  element  into  the  interior  of  the  con- 
tainer,  and  solution  absorbing  material  disposed 
between  the  prongs. 

12.  An  electrode  as  in  Claim  11  wherein  said 
solution  absorbing  material  is  sponge.  15 

13.  An  iontophoretic  bioelectrode  solution  con- 
tainment  system  comprising 
a  generally  planar  mesh  floor  element, 
an  envelope  disposed  over  the  mesh  floor  to  define 
a  cavity  therebetween,  20 
a  plug  disposed  in  the  wall  of  the  envelope  into 
which  a  needle  may  be  inserted  for  injecting  a 
solution  into  the  cavity, 
a  nipple  formed  in  the  wall  of  the  envelope, 
a  solution  absorbing  means  disposed  in  the  nipple  25 
and  releasable  into  the  cavity  to  absorb  solution 
contained  therein. 

14.  A  system  as  in  Claim  13  wherein  said 
solution  absorbing  means  comprises 
a  capsule  disposed  in  the  nipple  and  burstable,  30 
when  squeezed,  to  release  its  contents  into  the 
cavity,  and  solution  absorbing  material  disposed  in 
the  capsule. 

15.  A  system  as  in  Claim  13  wherein  said 
solution  absorbing  means  comprises  a  compress-  35 
ible,  resilient  sponge  which  is  disposed  in  the  nip- 
ple  in  a  compressed  condition. 
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